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Rqectio^ of g B i ms 1 and 4 Under 35 U.S.C. gioafrt hasan on tt S , Patent No. * n 7 7 7^ 
(Smiarto et al) 

The invention of claim 1 is directed to a method that includes varying a dopant supply 
rate for a doped insulating layer according to a variation in temperature of a substrate on which 
the doped insulating layer is formed. Varying the dopant supply rate includes increasing dop ant 
supply rate as the substra te temperature increases. 

As is well known, a claim is anticipated only if each and every clement as set forth in the 
claim is found, either expressly or inherently described, in a single reference. Because the 
reference Sugiarto et al does not show all elements of claim 1, this ground of rejection is 
traversed. 

Sugiarto et al teaches the depositions of a fluorosilicate glass (FSO) layer. However, 
such teachings do not show increasing a dopant supply rate as the temperature increases. 

15 Sugiarto et al teaches heating a wafer within a particular temperature range. 1 Once heated, this 
temperature is never described as being increased. Subsequently, a process gas is introduced into 
a processing chamber. Such a gas has certain constituents with flow rates within particular 
ranges. 2 However, such flow rates are never descrihed as beine increase let alone increased in 
as a substrate temperature increases. 

20 Still further, Sugiarto et al clearly teaches away from increasing a dopant supply rate for 

a given range. As is clearly shown in FIG. 2C of Sugiarto et al and described in the reference, 
increasing a dopant supply rate decreases film quality: 

In addition, as SiF 4 flow increases... the quality of the film decreases (stability 
25 decreases as fluorine content increases). 3 

That is, Sugiarto et al. teaches away from an increasing dopant supply flow rate, and doing so 
has adverse consequences. 

Thus, because the cited reference does not show, all limitations of claim 1, and teaches 

1 See Sugiarto et al , Col. 1 0, Lines 65-67. 

1 See Sugiarto etal, Col. ID, Line 67 to Col. 11, Line 21. 

5 Sugiarto et al, Col. 12, Lines 38-44. 
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away from such limitations, this ground of rejection is traversed. 

Rejection of Claims H , < f , 7 and p, 10 Under 35 U.S.C. SIQ.VaV ^ d on U.S. Patent w» , 
6.100.202 ^ atal.\ in view nf . fogiVzrfr *f 

S As is well known, to establish a prima facie case of obviousness, a rejection must meet 

three basic criteria. First, there must be some suggestion or motivation to modify a reference or 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference(s) must teach or suggest all claim limitations. 

With respect to claim 1, to the extent that this ground for rejection relies on Sugiarto et 
10 al, to show increasing a dopant supply as a substrate temperature increases, the remarks set form 
above for claim 1 are incorporated by reference herein. Namely, that such a limitation is not 
shown or suggested by the reference. 

It is admitted that the other reference relied upon, Un et al, does not show increasing a 
dopant supply rate as a substrate temperature increases. 4 
15 Accordingly, a prima facie case of obviousness has not been established for claim 1, and 

this ground of rejection is traversed. 

A prima facie case of obviousness has not been established for various claims depending 
from claim 1. 

20 Dependent claim 3 recites different dopant supply rates for different time periods, where 

such time periods are of the same length. This limitation was not addressed by the rejection. 

Accordingly, a prima facie case of obviousness cannot have been established for this claim. 

Dependent claim 9 recites that a dopant flow rate is varied over a first period of time and 

maintained constan t for a second period of time. This limitation is not shown in or suggested by 
25 the combination of references. Lin et al. shows two different time periods (2 seconds and 180 

seconds) 5 , with different dopant supply rates, but a dopant supply rate is maintained constant in 

both periods, and never varied. 

As indicated in the remarks for claim 1, Sugiarto et al shows no such variation. Thus, 

cannot show or suggest limitations of claim 9. 



* See the Office Action, dated 3/20/03, Page 4, last three lines. 
5 SeeZw etal, Col. 15, Lines 18-31. 
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Accordingly, because the combination of references does not show all limitations of 
claim 9, a prima facie case of obviousness has not been established for claim 9. 

Rejection of Claim 8 Under MU.B. C, filOSfa) , based o n Lin « al m vi«w 0 f Syrian* « * f , 
fiyther in view of U.S. Patet^ No. 4.37fi.fi77. (W»„„ ofn i ) 

To the extent that this ground of rejection relies on the combination of Lin et al. in view 
of Sugiartoet at., 1he comments set forth above for claim 1 are incorporated by reference herein. 
Namely, that all the limitations of base claim 1 are not shown or suggested by the combination of 
references. 

Rejection pf Uaims 11, 13-lfimid 18-19Under ttnp r c. SlMfaV r f „ ff{jl 
U.S. Patent No. 6.521 .546 (Ho mes et al.\ and W m ot „/ 

The invention of claim 11 is directed to a method that includes compensating for a 
temperature dependent gradient in a doped insulating film. The doped insulating film comprises 
silicon oxide with a phosphorous concentration greater than about 7% by weight Such a 
compensating step includes varying a dopant supply rate as the doped insulating film is formed. 

The rejection admits that Lin et al. provides no teachings for compensating for a 
temperature dependent gradient in a doped insulating film. To such a limitation the rejection 
relies on the following reasoning. 

Barnes et al. teaches that dopant concentration is dependent from the reaction 
temperature (col. 6, lines 40-55, col. 7, lines 14-1 8). tf 

Applicants respectfully disagree. The portion of Barnes et al. relied upon is set forth below. 

In particular, as the temperature increases the dielectric constant of the as- 
deposited layer decreases. . . As the fluorine (F) and/or carbon (C) concentration in 
the gas mixture increases, the F and/or C content of the as-deposited fluoro- 
organosilicate layer increases, decreasing its dielectric constant 7 



' The Office Action, dated 3/20/03, page 6, Lines 18-19. 
7 Barnes et al., Col. 6, Lines 42-50. 
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The above excerpt dogajjot teach that dopant concentration is dependent on reaction temperature. 
On the contrary, the above teaching of Barnes et al shows a dielectric constant that varies 
according to reaction temperature or a dielectric constant that varies according to dopant content. 
5 Accordingly, because the rejection relies on a teaching not shown in the cited reference, a 

prim facie case of obviousness cannot have been established for this claim. 

Dependent claim 18 recites varying a supply rate for a first portion of the insulating film 
and mamtaining a constant dopant supply rate for a second portion of the insulating film. To 
address the rejection of this claim, the comments set forth above for claim 9 are incorporated by 
io reference herein. 

Dependent claim 19 recites that varying a dopant supply rate includes a closed loop 
control with temperature feedback. This limitation is not shown in the cited reference. It is clear 
mat Barnes et al. not only does not show such limitations, but also teaches away from 
Applicants' claim limitations. The portion of Barnes et al. relied upon by the rejection is set 
15 forth below. 



A temperature sensor 172... to monitor the temperature... The measured 
temperature is used in a feedback loop to control the power supply 16 for the 
heating element 170, such that the wafer temperature can be maintained or 
controlled at a desired temperature which is suitable for the particular process 
application. 8 



20 



From the above it is clear that a temperature feedback is used to control temperature, not a 
dopant supply rate, as claimed. Further, such a feedback is used to maintain a temperature - thus 
25 teaches directly away from the temperature gradient limitations of base claim 1 1 . 

Thus, the references not only do not show the limitations of claim 19, but also teach away 
from such limitations. 

For this reason, the rejection of claim 19 is traversed. 



» Barnes et al, Col. 3, Lines 16-23. 
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The present claims 1-3, 5, 7-10, 1 1 and 13-19 are believed to be in allowable form. It is 
respectfully requested that the application be forwarded for allowance and issue. 

Respectfully Submitted, 

Bradley T. Sako 
_ „ Attorney 

SSZSKUu, RegNo - 3W3 

300 South First Street 
Suite 235 

San Jose, CA 95113 
Tel. 1-408-289-5315 
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FAX RECEIVED 
JUN 1 8 2003 

TECHNOLOGY CENTER 2800 
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